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Tag recoveries from two groups of red seabreams Red and White．
The number re1eased for each group is20000．
Days after N皿mber of recoveriesDays㎡t  N皿mbeエ。f r㏄overies
工e1eaSe Red W止ite工e1e越e Rea Wkite
1 338 266 17 74 64
2 274 194 18 39 62
3 193 205 19 8 14
4 296 308 20 82 78
5 169 183 21 4 3
6 176 170 22 26 19
7 67 45 23 25 17
8 98 102 24 36 38
9 14 14 25 9 7
10 71 71 26 8 14
11 28 26 27 15 21
12 76 74 28 17 19
13 83 77 29 4 2
14 5 4 30 19 25
15 124 125
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 変化点の推定は，一般の生残解析において扱われている（Anderson and Senthi1se1van
（1982），Matthews and Farewe11（1982），Nguyen et a1．（1984））．そのモデルは。hange－point
hazard rate mode1と呼ばれており，ガン患者の術後の生残が検討されている．ここで死亡係
数は
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Fig．2．一The behaviors of AIC for Mode11，
   Mode12，and Mode13of the norma1
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       Change－Point（day）
Fig．3．Th  behaviors of AIC for Mode1！，
   Mode12，and Mode13of the normal
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Table2．Estimates and standard errors of
    parametersofWhiteforMode13
    based on the normal approxima－
    tion mode1s ofσ2＝1andσ2＞1．
Mode1 σ2＝1     σ2＞1
Estimate  SE   Estimate  SE
士，（d・y）  14







AIC      649．76
     14
0．0065     0．1644   0．0271
0．0088      0．1595   0．0352
0．0006 －O．0162 0．0025
0．0045     0．0451   0．0204
0．0060     0．1483   0．0251
0．0080      0．1143   0．0322
    17，00    4．83
296．50
Tab1e3．Estimates and standard
    errors of parameters of
    White for Mode14based on
    the normaI apProximation








σ2       17，47    4．95






















Tab1e4．Estimates and standard errors of parameters for Mode14under Mode1
    B and Mode1D．
ModeI B         ModeI D





































 （4．1）          L＝P（’〕P（2〕
と書ける．RおよびP（1）とP（2〕の最尤推定量は1og工からそれぞれ（m（1）十m（2〕）／（M（1）十M（2）），
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Eva1uation of the Qua1ity of Hatchery＿reared Fish Based on
     Morta1ity Rates Estimated from Tag Recoveries
                    Shuichi Kitada
              （Japan Sea－Farming Association）
                    Hirohisa Kishino
（Department of Socia1and Intemational Relations，University of Tokyo）
    This paper reviews the deve1opment of estimation of the ishing and natura1morta1ity
rates from time series of tag recoveries，for eva1uating qua1ity difference of hatchery－
reared丘sh．Recovery data are usua11y over－dispersed，and have corre1ations when we
compare the viabi1ity of different reared groups re1eased simu1taneous1y．This is main｝y
because of aggregation in the popuユation and being exposed in the same environments．
For this prob1em，we considered the norma1distribution mode1as an approximation of the
Dirich王et compomd mu1tinomia1distribution，and extended the mode1for bivariate case．
Weana1yzedrecoverydata oftwogroupsofhatchery－rearedredseabreamasanempirica1
study．Three change－point hazard rate a1tematives against a constant mortaIity rate
were considered．Theλ2tests for the comparison of recovery rates are critica11y re－
viewed．The quasi－1ike1ihood approach for estimating morta1itゾrates is a1so discussed．
Key words：Tag recoveries，丘sh mortality rates，change－point，over－dispersion，corre1ation，AIC．
